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Abstract of JP1 11 89925 

PROBLEM TO BE SOLVED: To provide a production process for a sheath-code conjugated fiber that 
can increase the through-put her a unit time, i.e., increase of productivity and, can improve 
conventional defects e.g. deteriorations of fiber properties such as Young's modulus or elongation 
elastic recovery rate by using a specific polymer as the core component in the production of a poly 
(propylene terephthalate) fiber. SOLUTION: Substantially, a polypropylene terephthalate) polymer is 
used as a sheath component, while a polymer A that has a larger temperature dependency in 
elongation viscosity than that of the polypropylene terephthalate) polymer is used as a core 
component. This sheath-core conjugated fiber is spun so that the amount of the polymer A may 
become 0.1-10 wt.% based on the whole conjugated fiber. 
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(57) [Abstract] 

[Problems to be Solved by the Invention ] 

When producing polypropylene terephthalate fiber , extrusion 
amount increase of per unit time namelyimprovement of 
productivity is assured by designating specific polymer as 
core component , and manufacturing method of core-shell 
composite fiber which improves deficiency ofdecrease of 
Young&apos;s modulus , elongation elastic recovery ratio or 
other fiber property which is a prior art method is offered. 

[Means to Solve the Problems ] 

Way substantially contains polymer A where temperature 
dependence of elongation viscosity islarger than that of 
above-mentioned polypropylene terephthalate polymer 
making use of polypropylene terephthalate ,as core 
component polymer , as sheath component polymer , at same 
time said polymer A it becomes 0.1- 10 weight % vis-a-vis 
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conjugate fiber entirety core-shell composite yarn-spinning 
manufacturing method . of core-shell composite fiber 
whichdesignates that it does as feature 
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CIt*3ll] 

AoStK'Jv a *qi£IHt±i*l::»L 0.1-10 



J&j£#<t$8tfc#CD^£ttA< 5/95-20/80 OffiH 



Sftfci$j£j!>< 400<M2000m/#-Cfc*l»#« 1-3 

Specification 
[0001] 

? * % #ft#tt Btt*fci: 0)«Mt»tt©«T 
[0002] 

[«6*(7)affi] 

[0003] 



[Claim (s )] 
[Claim 1 ] 

Way substantially contains polymer A where temperature 
dependence of elongation viscosity islarger than that of 
above-mentioned polypropylene terephthalate polymer 
making use of polypropylene terephthalate ,as core 
component polymer , as sheath component polymer , at same 
time said polymer A it becomes 0.1-10 weight % vis-a-vis 
conjugate fiber entirety core-shell composite yarn-spinning 
manufacturing method . of core-shell composite fiber 
whichdesignates that it does as feature 

[Claim 2 ] 

manufacturing method . of core-shell composite fiber which is 
stated in Claim 1 which designatesthat composite ratio of core 
component and shell component is range 5/95 - 20/80 
asfeature 

[Claim 3 ] 

It stated in Claim 1 or 2 which designates that polymer A 
where temperature dependence of elongation viscosity is 
larger than that of polypropylene terephthalate is 
polystyrene-based polymer as feature manufacturing method . 
of core-shell composite fiber 

[Claim 4 ] 

Among Claim 1 -3 where spinning rate is 4000 - 1 2000 
m/min , manufacturing method . of core-shell composite fiber 
which is stated in any one claim 



[Description of the Invention ] 
[0001] 

[Technological Field of Invention ] 

Be able to contribute this invention to improvement of 
productivity , it issomething regarding manufacturing method 
of core-shell composite fiber which at same timeimproves 
deficiency of decrease of Young&apos;s modulus , elongation 
elastic recovery ratio or other fiber property . 

[0002] 

[Prior Art ] 

polyester fiber because it has possessed various characteristic 
which aresuperior with mechanical property as beginning, is 
widely utilized even in the industrial material application with 
clothing application as beginning. 

[0003] 
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[0004] 

-ftt, tt*xgizfcMt4£*ttli*ttB*M 

rt*JB**t.2 Xg;£lcfctf*S£*tt(S}±lc 
[0005] 

bZ*Vi&*E. KICtK'JX^UI/tU^U— h 
(JUT PET fcfllg* )CD3|]fciij££ 5000m/#&± 

n«tiit$tt«naffi^aab<xftnicsffi$ 



[0006] 

PET 6000~7000m/#ttifi(Z)lfe/]&iI 
§ET*ffl±»*LL^««»tt**-r4<. $blC 

[0007] 

XSa)lcj3^Ttqtaaicli#J«4<fe 



Until recently, in order to obtain polyester fiber , melt 
spinning it does the polymer , pulling extends next, so-called 
2-step method was general. 

It seems a this way, because as for sufficient fiber which the 
melt spinning is done internal structure of fiber has not 
advanced, is inferior to dynamic property and dimensional 
stability , formation of structure and it is necessary tolock 
with pulling extending with separate step . 

draw ratio to depend on melt spinning condition , especially 
take-up speed , because excessive draw ratio setting is 
connected to decrease of yarn break and texture , thereis a 
limit in draw ratio . 

[0004] 

Generally, productivity in yarn-spinning step depends on 
extrusion amount of per unit time largely. 

When it tries to obtain fiber of desired denier , as though 
before youinscribed, because there is a limit in draw ratio , 
there is a limit in productivity improvement where denier , of 
undrawn fiber namely extrusion amount of yam-spinning is 
restricted naturally, in 2 -step method . 

[0005] 

By way high speed spinning method which obtains practical 
fiber with l step withoutextending recently, take-up speed of 
especially polyethylene terephthalate-based rate (Below PET 
you abbreviate. ) to 5000 m/min or higher and high speed , 
pulling, is being adopted by industrially . 

Furthermore, because if it depends on extrusion amount of per 
unit time largely,it designates productivity in yarn-spinning 
step as high speed productivity of theextent one-step method 
which is done improves. 

[0006] 

But, regarding to high speed yarn-spinning method, for 
example PET fiber etc in regard to utility showsdesirable 
mechanical property with spinning rate of 6000 - 7000 m/min 
vicinity , but whenfurthermore acceleration it does, tenacity 
decreases, in regard toutility causes problem . 

Because of that effect of productivity improvement is shown 
in fully , there is a limit . 

[0007] 

this way until recently, there was a constraint in extrusion 
amount 2 -step method in and regarding high speed spinning 
method (one-step method ). 

Then, molecular orientation can be controled even with same 
spinning rate and the fiber where if residual elongation is 
larger can be acquired, furthermore the spinning rate is made 
high, namely increasing extrusion amount , it becomes 
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[0008] 

*#P*1BS 58-98414 ^'i>$B^ftF*1Bg 60-2 
09015 ^ffilCli.Th'J^X/^U^IC^L^ 
fflScDtfU^ 0.1-10 M%;£}JQ-f 6C<hl::J: 

y. ft*&fotmmzh^&*}Wm7FZh 



57-1 121 1 ^aaiciiaajKu 



ftBHDB 56-91013 fti]BB 57-479 

12 #&«L RBMB 62-21817 #a«ICtjK'JX 



[0009] 

fc"r*c«yaix»a)fliasfT5i:iiwtiBc 



hW4tJB<, *«l*i*<MILfcy, £SI<DJS 
Hift«*0>IH!njSA<*ofc. 



[0010] 

naa 52-5320 ^a^gara 52-8124 
»a*itit-(ffe4. 



[0011] 



possibleto raise productivity . 
[0008] 

yarn-spinning method which blends has been proposed 
polymer of trace of the immiscible in regard to this point, 
vis-a-vis matrix polymer . 

yarn-spinning method where molecular orientation is 
controled polymer of immiscible 0. 1 - 10 weight % by adding 
vis-a-vis matrix polymer , is disclosed in for example Japan 
Unexamined Patent Publication Showa 58-98414disclosure 
and the Japan Unexamined Patent Publication Showa 
60-2090 15disclosure. 

In addition, method which adds liquid crystal polymer is 
shown in Japan Unexamined Patent Publication Showa 
57-1 1211 disclosure . 

Furthermore, vis-a-vis polyester molecular orientation being 
controled by the trace addition doing polyolefin type 
polymer , is disclosed even in Japan Unexamined Patent 
Publication Showa 56-91 01 3disclosure , Japan Unexamined 
Patent Publication Showa 57-479 12disclosure , Japan 
Unexamined Patent Publication Showa 62-21 817disclosure . 

[0009] 

But, assuming, that molecular orientation is controled by 
these method , there was a adverse effect with polymer which 
is added. 

Like for example polystyrene when polymer which possesses 
low softening point temperature is added, whenbecause of 
low softening point polymer which exists in surface layer , 
false twist processing or other treatment which needs thermal 
processing of high temperature is done there aretimes when 
melt adhesion is caused. 

In addition, because it is a immiscible , when clouding it does, 
color development of dyed product becomes defect , it is. 

Furthermore, as for blending to trace uniform because it is 
difficult to unusual , blend mottling is easy to cause different 
kind polymer vis-a-vis polyester ,there was a or other problem 
where yarn break occurs frequently, becomes cause of dye 
blotch . 

[0010] 

On one hand, as for polypropylene terephthalate fiber , as 
seen in Japan Unexamined Patent Publication Showa 
52-5320disclosure and Japan Unexamined Patent Publication 
Showa 52-8124disclosure etc,for a long time it is known, 
elongation elastic recovery ratio is superior, Young&apos;s 
modulus to be low the dyeing behavior is satisfactory, we 
stabilize even in chemical , it is a preferred fiber in clothing . 

[0011] 
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[0012] 

|c, A'l/^. *JHIttlg)ft*&£0ttlttttt 



[0013] 

[SSl£8?*-fS/iftCD#ia] 

®£W\z*IL 0.1-10 Sl%J:tt«J:3£3Mt 



[0014] 

*U frotttfij-* A ft<«#«*t±fclc*tL 0. 
1-10 Ift%£&«*3l=£tftttftlft*-r«ta 

"Cfe&o 



[0015] 

li.Ti/7*;uil*±fc*»ja»tu 1,3 ?a/< 
fcf£U 20 ^ ;u%, *y*f*U<l* 10 ^l/%JslT 
[0016] 



1999-7-13 

But because 1 and 3 propanediol of starting material are 
expensive relatively, as synthetic fiber so far it was not used. 

[0012] 

[Problems to be Solved by the Invention ] 

this invention, as improvement of productivity is assured with 
extrusion amount increaseof polypropylene terephthalate 
fiber , is something which designates that manufacturing 
method of the core-shell composite fiber whose it is possible 
to improve deficiency of decrease of the Young&apos;s 
modulus , elongation elastic recovery ratio or other fiber 
property , is offered as objective . 

[0013] 

[Means to Solve the Problems ] 

In order to achieve above-mentioned objective , 
manufacturing method of core-shell composite fiber of this 
invention substantially contains polymer A where temperature 
dependence of the elongation viscosity is larger than that of 
above-mentioned polypropylene terephthalate polymer 
making use of polypropylene terephthalate , as core 
component polymer as sheath component polymer , at same 
time in order the said polymer A to become 0.1 - 10 weight % 
vis-a-vis conjugate fiber entirety , designates that core-shell 
composite yarn-spinning it does as feature. 

[0014] 

[Embodiment of the Invention ] 

You explain in detail concerning below this invention . 

First, in order substantially to contain polymer A where 
temperature dependence of elongation viscosity is larger than 
that of above-mentioned polypropylene terephthalate polymer 
making useof polypropylene terephthalate , as core 
component polymer , as sheath component polymer , at same 
time said polymer A to become 0. 1 - 10 weight % vis-a-vis 
conjugate fiber entirety it is something which the core-shell 
composite yarn-spinning is done. 

[0015] 

polypropylene terephthalate in this invention , terephthalic 
acid is designated as main acid component , land 3 
propanediol it is a polyester which is acquired as main glycol 
component . 

However, at ratio of 20 mole % , more preferably lOmole % 
or less , it is good being something whichincludes formable 
copolymer component of other ester bond . 

[0016] 

As copolymerizable compound , for example isophthalic 



Page 7 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP1999189925A 



1999-7-13 



[0017] 
[0018] 



CCT-S5#ft*£Jt<D;Sgtei¥ttlilitT(7)<i:5 

(lilT*lc ppt £nf.$;i|£A<fc&)i:t!'<<J:3<!: 

;tioT*;g]g(T(K)). &ilJ£(V(m/sec)), SB 
»*( A n)£*>7f>-ef+Si|1--5o 



i!Jt(dv/dx)£##>, «B»r*^&l5*3t^ 



CCT\ x iip*^bros§gt(m)-cfcs„ 

[0019] 

/?=07(dV/dx) 

&SJ£ T(x)t;1i|SLT^^(DT% {l/T(x)}-log/? 
(x)<D0frbfcftttj£<7>iSKft#1SA<#i&b*l 

[0020] 

ppt ta>ffi»ttfta§Ett#tta)ittt«ky#uv 



[0021] 



acid , succinic acid , [shikurohekisanjikarubon ] acid , adipic 
acid , dimer acid , sebacic acid or other dicarboxylic acids , on 
one hand, as glycol component , for example ethyleneglycol , 
ethylene glycol bond , butanediol , neopentyl glycol group 
jpl 1 , cyclohexane dimethanol knoll , polyethylene glycol 
addition compound jpl 1 , [poripuropirengurikooru ] etc can 
be listed, but it is not something which is limited tothese. 

[0017] 

In addition, hindered phenol type derivative , coloring 
pigment etc according to need can be added as fine particle , 
antioxidant of the silica or alumina as titanium dioxide , 
lubricant as whitener . 

[0018] 

core component polymer has necessity to contain polymer A 
(There are times when below simply it calls polymer A. ) 
where temperature dependence of elongation viscosity is 
larger than that of polypropylene terephthalate of sheath 
component . 

temperature dependence of elongation viscosity referred to 
here is sought below requiring. 

V (m/sec ), birefringence ratio (:de n ) is measured with 
online . T (K ), yarn speed melt spinning to do polymer A 
which namely, sheath component polypropylene terephthalate 
(There are times when below simply it calls PPT . ) with it 
tries to inspectrespectively, alongside spinning line yarn 
temperature 

And following to formula below, it seeks deformation 
velocity (dV/dx )from yarn speed , it seeks yarn-spinning 
stress (;si) making use of stress optics coefficient from the 
birefringence ratio , it calculates elongation viscosity (;et) 
with next formula with deformation velocity gradient and 
yarn-spinning stress . 

Here, x is distance (m ) from spinneret . 

[0019] 

;et=;si/(dV/dx) 

Because it measures also yarn temperature T (x ), { 1 IT (x ) } 
-log it can seek temperature dependence of elongation 
viscosity from figure of the;et (x ). 

[0020] 

Comparison of relative temperature dependence of PPT 
compared to as for polymer A,from cost and availability , and 
spinning property or other point, polystyrene especially 
isdesirable. 

[0021] 
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# ppt a)-t*i<ky*tLvK«j-7 a *8re*f&a> 
s<Dffl«tt#tt*<«j«# ppt a>«i*y** 



SS«#tti<*#l*#'Jv A 0)lfc*tt. ft* 

frfcy*«Kftft©^u>K#»«icfty, fit 

[0022] 

*fc, **»*lCDl^ri*1»lc«j|BI*a!i:<, n 
£LTI*»Bit 5/95-20/80 V*>ZZttf»*L 

l\ 

1#|C#*L<IA. 7/93-15/85 (DffiB"*?***, 
[0023] 

»IC PPT m&tLT<Dft®. ¥f\Zft&\B\&m 

«a-r*fc«>ictt.ad>Mt*i*ic»Lr io 

M%ETF* »*L<I4 7 li%HT, * bKff 
*UI4 5 «*%8lT-C*4o 

[0024] 

ftfc\ tt&BB 43-23879 ftttfcfft 
□> 6)«E-r**««E^«HtA<IIB***iTL^ 

So 

LfrU cnii»lcS/«S=^S14a^ft/^ B B H 

tt«*fl*«Lw**:it-e*y, #«tt*o) 



In addition, with polymer Aalone or you are not concerned 
core component with blend of other polymer where 
temperature dependence of elongation viscosity is largerthan 
that of sheath component PPT . Because elongation elastic 
recovery of especially fiber is not impaired from the property 
aspect regarding field where such as sports application stretch 
isrequired, as for core component polymer way ratio of 
polymer A where temperature dependence of elongation 
viscosity is larger than that of sheath component PPT 
becomes predetermined range itis desirable to be something 
which blended with PPT . 

In case of this , because ratio of polymer A where temperature 
dependence of said elongation viscosity for core component 
polymer is large considerably becomes large incomparison 
with method which blends vis-a-vis conventional polymer 
entirety blend becomes easy, can decrease deficiency which 
originates in blend mottling incomparison with conventional 
method considerably. 

[0022] 

In addition, concerning core-sheath type there is not 
especially restriction, with concentric core-shell and is good 
with rectangular core core-shell and, it is good even withthing 
and those of island-in-sea structure where core is a plural , 
but, itis desirable to be a core-shell ratio 5/95-20/80 as 
composite ratio . 

It is a range of particularly preferably , 7/93-15/85. 

polymer A in namely, said core component in fiber axis 
direction at fixed quantity exists in continuous , furthermore it 
is important not to have exposed in the fiber surface . 

[0023] 

content of polymer A where temperature dependence of 
elongation viscosity which by way,before was inscribed is 
large in order for fiber which is acquiredto reveal feature and 
especially elongational recoverability as PPT fiber 
substantial, 10 weight % or less , preferably 7weight % or 
less , furthermore is preferably 5weight % or less vis-a-vis 
conjugate fiber entirety . 

[0024] 

Furthermore, in Japan Examined Patent Publication Sho 
43-23879disclosure , thermoplasticity noncrystalline polymer 
(With Working Example PMMA ), core-shell composite fiber 
which allots the thermoplasticity crystalline polymer (With 
Working Example nylon 6 ) to sheath is disclosed in core . 

But, this is not shown core /shell =amorphous polymer 
/crystalline polymer just has been shown simply, temperature 
dependence of elongation viscosity , concerning combination 
of different polymer what etc and,furthermore, fiber which is 
retracted with low speed cold draw todo this, being case that it 
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[0025] 

*ttfc*a§EEiRiLri^*4<»*u^. 
^ofcto, tt*a*tt4ooom/»ja±-e**ci: 

* 6IC»*L<I4 5000m/»ia±T?fc«. 

It 7000m^Bl±4«ff*L<, *&IC»*L<I*. 
10000m/^ia±-CfcSo 

fcfc'U 3te*i$SA< 12000m/#£iB;L£i:?£e 
♦WjWBTU #1)1418* JKtXD 

[0026] 

ffi]0fqi*J$ttfc ppt $&*<*#b*i£*)<, *a>* 
*^XAlitt*«±(j»»iBSWJTllll<Dtt 

ppt ic»Lr*y^ a a>#ftftsa>a 

(tt*llT3*K!*<lcLfc*<oT).PPT 0)m& 
eajlfitt*tfTff*fcJ6.PPT CDBBlP]*<J£n 

mis , D*T0XMirc<DttAft4jft& 
Jt»4WJT a/ppt=3o/7o. Jtttttftaffl«-e 

fc£ 95%«Hb»7 fi-eiiTK'J V A/PPT=70/30 t 

KZzttf&zZo 



[0027] 



is meaning in partially cutting off core polymer , What etc it 
is not shown concerning with high speed yarn-spinning this 
effectrevealing with supression effect and trace amount of 
molecular orientation . 

Furthermore, in case of this , composite ratio of core polymer 
reveals with20 weight % or more of multicomponent fiber 
entirety , with this characteristic of core polymer strongly, itis 
not possible to utilize characteristic of sheath polymer . 

[0025] 

When by way, with 2 -step method fabricability , step stability 
at time of drawing and drawing false twist is considered, fiber 
which is acquired one which certain extent orientation has 
been done is desirable. 

Because of that, as for spinning rate it is desirable to be 4000 
m/min or higher . 

Furthermore it is a preferably 5000m/min or higher . 

In addition, in order to obtain fiber where usually has tenacity 
like high speed yarn-spinning fiber with only yarn-spinning , 
spinning rate 7000m/min or higher is desirable,furthermore it 
is a preferably , lOOOOm/min or higher . 

However, when spinning rate exceeds 12000 m/min , residual 
elongation decreases, whenretracting, automatic changeover 
success rate of bobbin decreases. 

[0026] 

PPT fiber where molecular orientation is controled by 
adopting manufacturing method above, isacquired, but 
mechanism is that yarn-spinning stress burden ratio between 
the polymer changes with (cooling process ) on spinning line . 

Namely if temperature dependence of elongation viscosity of 
polymer A is high vis-a-vis the PPT , it is cooled following, 
because (It goes to spinning line downstream following ), 
yarn-spinning stress burden ratio of PPT goes down, it means 
that orientation of PPT iscontroled. 

With 95% thinning endpoint where yarn-spinning stress 
burden ratio with high temperature region under the for 
example spinneret is polymer A/PPT =30/70, relatively low 
temperature region becoming polymer A/PPT =70/30 
happens. 

[0027] 

In addition you can appraise extent of orientation control, 
with birefringence ratio and residual elongation of for 
example winding yarn . 

In case of core-sheath composite thread , because measuring 
birefringence ratio only of sheath requires labor quite, method 
which designates residual elongation as theappraisal reference 
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[0028] 

'JtK>, x-^, *;uhfc 

[0029] 

[JtltM 

BIT, *^0^^Hffi«$fflL>Ti¥$ailzUi0J1- 

**>\ **ffl+a)a^»ai4jaTa)*a«ffl 

[0030] 

A. MGBft£[7?] 

^-;uv^pp7x/— ;u+ 25 deg c -eaiSL 

fee 

[0031] 

B. jt*-#fia« 

^■ux>x^a«5i»«iwi-eK»ft 200m 

nu3IS&5 200mm/#<&ftf*T?«r«-#ftfl 
[0032] 

C. 3Mt*tttt* 

0.5m <DttR«£ffll\ affi«$AM+ 60 El 
/#(7)itJgT*#£iIU 10 I@l(D/h*-bS 

o<«JM« 20 »©M**ltT*-fe** 

*lC«»tl*r L, Kl»* 100 deg CCD^Il* 

+ic 15 »imaaLfcttwyibL. s^^ls 

l/««*4MtT*-bfi*l*A^y*fl03«lzJ:y» 



is simpler. 
[0028] 

Because in same way as conventional polypropylene 
terephthalate fiber , it has possessed low Young&apos;s 
modulus , satisfactory elongation elastic recovery , with while 
it is a raw yarn , you can use polypropylene terephthalate fiber 
which is acquired with this invention , for ideal in panty hose , 
tights , swimwear , hosiery or other stretch material and 
undergarment , sports wear , brush , canvas or other 
conventional application , and backing , slacks , blouson , 
blouse or other clothing application and ribbon , tape , belt or 
other material application or as twine , false-twist yarn . 

[0029] 

[Working Example (s )] 

Below, this invention is explained in detail making use of 
Working Example . 

Furthermore, measurement method in Working Example used 
method below. 

[0030] 

A. intrinsic viscosity [;et] 

It measured with 25 deg C in ortho-chlorophenol jpl 1 . 
[0031] 

B. stress -elongation curve 

With Orientech Corporation (DB 69-607-3550 ) supplied 
tensile tester load -elongation curve was sought with 
condition of the sample length 200mm , strain rate 
200mm/min . 

It divided load next with fineness of initial stage , designated 
thatas tensile stress , divided extension with initial stage 
sample length and made elongation . 

[0032] 

C. boiling water shrinkage 

Making use of wrap reel of frame periphery 0.5 m, you apply 
initial tension and rewindwith velocity of 60 times per 
minute , make small skein of winding several 10 time, apply 
load of 20 times of initial tension and measure skein length . 

load was removed next, sample 1 5 min immersion after 
doing, theremoval and natural drying was done in boiling 
water of 100 deg C and again the load was applied and skein 
length was measured and hot water shrinkage wascalculated 
with next formula . 



[0033] 



[0033] 
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&*l|Xlt^(%) = (L0-L1)/L X100 



hot water shrinkage (% ) = (L0- LI ) /LX 100 

CCIC, LO:»»«KD**(mm)L1 :ILS£&0>ft$(mm) 



Here, length after length (mm ) LI :air dry before LOiimmersion (mm ) 



cycle mottling of D. fiber longitudinal direction 



TA-500 iCky.SISSSE 100 deg C VMStA 
10m/5h**-KMrtt 6cm/#<!:L 

[0034] 

E.*tti§ia* 

*fflt\-r--juafcy i/3o g a>a««*4Mt 
tzftmx* 20cm a>o^iwiiicwyf*it. 5l3i 
«§ES. ofr*IMia> io%lcLT8rSa>ftflE* 

tO«f»t»L<ft4*-C«TLfcIlltt#i;* i8 1 
[0035] 

#tt0«$(%)=(/8/a)x 100 



S/j(?JU7U7$JU|ft 19.4kg, 1,3-^P/Oi/t 
-;U 15.2kg ICxhv^;U^*-hS»»fcL 
Tffll\ 140 deg C-230 deg C ;U£ 

(3.250 deg C;SJt-£<DlMrFT*3B#M£ 
Sfit«i«it[»l]4< 0.89 07K'J^PtfU>f- 

[0036] 

±IB^;tT«Lfc<ilSlig0.89(D^y^Pt o 

MXMOl, 685)£«IB»ft 0.89 (DtfU^PbT 
UVrb^U'— h££30/7<KMJt)a>W*W 
^?b>KLfc*<DS9J*l::»IBU fcfeflffifi 

S io/io>xx>ux«^Fit*7-f;^iCcfcya 
aufctt. #yx^u>^u>K*yTt«, 7t*y 



Due to TA-500, continual moist heat stress was measured 
with measurement temperature lOOdeg C. 

As for yarn speed as for 1 0 m/min , chart speed it made 6 
cm/min . 

[0034] 

E. elastic recovery ratio 

sample making use of autorecording device attaching constant 
draw rate type tensile tester , per denier with the state which 
applied initial tension of 1/30 g you install in grip spacing of 
20 cm , you pull to predetermined elongation with strain rate , 
as 1 0% of grip spacing and extend. 

At once, until from stress -strain curve line which removal 
weight recordswith same velocity , constant elongation to 
predetermined elongation the;al and stress the initial tension 
become equal, it designated recovery extension 
whichdecreases as the;be and sought with formula below . 

[0035] 

elastic recovery ratio (%) = (;be /;al) X 100 
Working Example 1 

While using tetrabutyl titanate jp7 for dimethyl terephthalic 
acid 19.4kg ,1,3- propanediol 15.2kg distilling methanol 
with 140 deg C~230deg C as catalyst , after doing 
transesterification , furthermore, it did 3 hours polymerization 
under 250 deg Ctemperature fixed condition and intrinsic 
viscosity [;et] acquired0.89 polypropylene terephthalate . 

[0036] 

polypropylene terephthalate alone and polystyrene of intrinsic 
viscosity 0.89 which is produced with theabove-mentioned 
method (Asahi Chemical Co. Ltd. (DB 69-067-2662 ) 
supplied Styron 685 ) with polypropylene terephthalate of 
intrinsic viscosity 0.89 it melted thosewhich chip blend are 
done separately at ratio of 30/70 (weight ratio ), itdischarged 
from spinneret I of number of holes 24 after filtering due to 
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«*KLT* 7L9k 24 (DP* 1 frbttfciJLf-o 



co>i*a)»«**ifc*ii 15/85 -ettfttftftg 
ftlc»-r*7KUx^u>0)a:*li 4.5 Mot? 

a*asii 260 de g c, vtftmitm&mm 2d 

ttttJLfc&£li. 0 3 ataa, a 

il 25m/#0>^;S0>£m£, 1.0m O^A- 
-2 3^6**aiLTJWPlfc. P&T2m IzISlML 



»p-5 5 K*y« i cis-rafresiftofc. 



Sblcfg 2 3IKP-5 6 *«T. »*» 7 ic *y 



ft l 3IS*n-^ 5 2 31 WP-7 6 4)jg&l* 

H-tu tt^isaEtLr* i ic*-r(sgttNo.i 

~5) 0 
[0037] 

6000m/#fccfctf 10000m/»-e»&*t 



*fc. afta>^hp-;u-^hp-;us#a* 

ffll>KttU60 deg C* -feyhiBS 130 deg C 

teckt; ioKftjt»ttisia*ti« i ic# 

IBLfco 



[0038] 

a l 4*&#A*6cfc3lc % 7K'M^U>t PPT (D? 

u>K*y*e ppt ic»iB*a*i*fc»£. £ 
@*tt* aftJbr ic % Bttsaisas ia) 

^bBB&4^«fc3IC. m&&f§. 6000m/#&T*t 



the stainless steel nonwoven fabric filter of absolute filtration 
diameter I0;mu, polystyrene blend polymer core , 
polypropylene terephthalate to core-shell composite on 
concentric of shell . 

As for core-sheath composite ratio at time of this ratio of 
polystyrene for multicomponent fiber entirety with 15/85 was 
4.5 weight %. 

spinning temperature in order to become single fiber fineness 
2d, adjusted 260 deg C, extrusion amount . 

As shown in Figure 3 , after discharging, air of room 
temperature of air speed 25m/min , from chimney 2 of length 
1.0m, oil feed , converging it did yarn which discharges, with 
oil feed guide 3 which is installed in 2 m aftertranspiration 
cooling and under spinneret . 

Furthermore granting entanglement with 
entanglement-providing apparatus 4 which is installed in 2 
mdownstream , pulling you took with velocity which it shows 
in Table 1 with first take-up roller 5 which it installs in 4 m 
under spinneret . 

Furthermore passing by second take-up roller 6, in order for 
winding tension which itmeasures due to tension meter 7 to 
become fixed controlling rotation rate of the winder 8, it 
retracted fiber . 

velocity of first take-up roller 5 and second take-up roller 6 
makes same, shows in the Table 1 as spinning rate , 
(experiment No. 1-5 ). 

[0037] 

stress -elongation curve of fiber of fiber which is acquired 
with spinning rate 6000m/min and 10000 m/min was shown 
respectively in curve A of Figure 1 and curve A&apos; of 
Figure 2 . 

In addition cycle mottling of strength , elongation and boiling 
water shrinkage , fiber longitudinal direction was shown in 
the Table 1 . 

In addition, that it becomes elongation 40% with condition of 
drawing temperature 60deg C, set temperature 130deg 
C,making use of conventional hot roll-hot plate system roll 
stretcher you inscribed also Young&apos;s modulus , and 
10% elongation elastic recovery ratio when you draw to Table 
1 . 

[0038] 

Way you understand from Table 1 , when core-shell 
composite it does blend polymer of polystyrene and PPT in 
PPT , without impairing Young&apos;s modulus , elongation 
elastic recovery whenefFect of residual elongation 
improvement is acquired over all spinning rate region , draws, 
inaddition, as been clear from tenacity curve (Figure 1 A ), it 
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is a unstretched fiber even with the spinning rate 6000m/min 
yarn . 

In addition, from Figure 2 A *, it understands even with 
spinning rate 1 OOOOm/min yarn thatit has possessed 
satisfactory tenacity unlike case of PPT 100%. 

Furthermore with this spinning rate region also crystallization 
is advanced, has become the fiber which it can withstand 
utility that way with drawing and the thermal processing 
none . 

[0039] 

Comparative Example 

Other than making PPT single component as, yarn-spinning 
which is similar to the Working Example was done and 
wound filament was acquired. 

cycle mottling of strength , elongation and boiling water 
shrinkage , fiber longitudinal direction was shown in Table 2 . 

In same way as polyethylene terephthalate-based rate etc with 
spinning rate of 6000 m/min or higher itunderstands that it 
becomes close in property of drawn fiber . 

[0040] 

[Table 1 ] 
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ttz. m 2A' frbiSfi&ilS 10000m/#&T'foo 
Tt. PPT100%<7)ii^<tliM'Sya*f^#g 



[0039] 

tix ppt mtfcKtuz&LMtnmmtmfite 



TK'jX^UVxU^U-h^iftmfillC 6000m/ 

#tt±<Dfft*iftft-ci*8tt*alfettici&<& 

[0040] 
[Si] 



$1 



[g 2] [Table 2] 
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[0041] 

ztizM, *tti*iHiafcyo!)ttHj***«ic 
[01] 

*«wic*y»6Hfc«itfcj:i;ifc««a)ic 

[02] 
[03] 



[0041] 

[Effects of the Invention ] 

extrusion amount of per unit time greatly it is possible to 
increase, furthermore holding down decrease of 
Young&apos;s modulus , elongation elastic recovery or other 
fiber property which is a deficiency of Prior Art it is possible 
by adopting manufacturing method of core-shell composite 
fiber of the this invention . 

[Brief Explanation of the Drawing (s )] 

[Figure 1 ] 

It is a figure which shows stress -elongation curve of fiber and 
Comparative Example whichare acquired with this invention . 

[Figure 2 ] 

It is a figure which shows stress -elongation curve of fiber and 
Comparative Example whichare acquired with this invention . 

[Figure 3 ] 
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Drawings 
[01] 



It is a process diagram which shows one example of melt 
spinning method . 

[Explanation of Symbols in Drawings ] 
1 

spinneret 
2 

chimney 
3 

oil feed guide 
4 

entanglement-providing apparatus 
5 

first take-up roller 
6 

second take-up roller 
7 

tension meter 
8 

winder 
[Figure 1 ] 
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[Figure 2 ] 
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[03] [Figure 3] 
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